(19) 




EuropSI ches Patentamt 
European Patent Office 
Office europeen d s brevets 




(11) 



P 0 811 463 B1 



(12) 



EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
17.10.2001 Bulletin 2001/42 

(21) Application number: 96120966.5 

(22) Date of filing: 28.12.1996 



(51) Int CI 7: B23Q 7/14 



(54) Mobile rest equipment for a workpiece with variable distance support arms for automatic 
production lines 

Paletten fur Werkstucke mit manueller Einstellung der Auflager auf der Palette 

Palettes pour supporter des pieces et ajustement manuel des membres de support sur la palette 



C*3 
CD 



(84) Designated Contracting States: 

AT CH DE DK ES FR GB IE IT LI NL PT SE 

Designated Extension States: 
SI 

(30) Priority: 04.06.1996 IT PI960033 

(43) Date of publication of application: 
10.12.1997 Bulletin 1997/50 

(73) Proprietor: ATOP S.p.A. 

50021 Barberino Val d'Elsa (Firenze) (IT) 



(72) Inventors: 

° Ponzio, Massimo 

50021 Barberino val D'Elsa, (Firenze) (IT) 
0 Crestl, Fabrlzio 

50028 Tavernelle Val di Pesa, (Firenze) (IT) 

(74) Representative: Celestlno, Marco 
ABM, Agenzia Brevetti & March i, 
Via A. Delia Spina 40 
56125 Pisa (IT) 



(56) References cited: 
EP-A-0 348 715 



EP-A- 0 447 805 



Sj 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve, 75001 PARIS (FR) 



EP0 811 463 B1 



1 

D scriptl n 

[0001] The present invention relates to a piece of 
equipment for automatic production lines and, more pre- 
cisely, it relates to a mobile rest equipment for automatic 
production lines comprising the features of the preamble 
of claim 1 (see EP-A-447 805). 

Description of the prior art 

[0002] There are automatic production lines in which 
the workpieces are arranged on mobile rest equipment, 
known in the art as pallets and hereinafter referred to as 
such, which support them and carry them through one 
or more workstations. 

[0003] More precisely, each pallet positioned in an en- 
try station to receive a workpiece proceeds on a con- 
veyor which makes it selectively advance through the 
workstations. In every station, if that is the case, the 
workpiece will be offered to a machine which collects it 
from the pallet, works on it and places it again on the 
pallet, which then restarts moving. During the manufac- 
turing time in one station, the pallet can either continue 
to rest on the conveyor below, for instance of the belt 
type, kept locked in a f rictional contact with the belt itself, 
or can be either lifted or removed from the conveyor, for 
instance taken to a waiting station. At the end of the 
manufacturing phase, the pallet is either emptied or re- 
positioned on the conveyor so as to be able to proceed 
to the next workstation. 

[0004] Alternatively, the workpieces can be worked on 
directly on their pallet while this is kept still on the con- 
veyor or, as before, either lifted or removed from it. 
[0005] There are production lines of the rigid type, 
namely, they are prepared to receive either only work- 
pieces of the same size or groups of workpieces of sub- 
stantially similar sizes. In this case, when the line is 
started, the pallets are prepared to receive such work- 
pieces and are not modified until that manufacturing 
campaign is completed. When it is necessary to sub- 
stantially vary the workpieces 1 sizes, the line is shut 
down and both pallets and machines are prepared to 
receive the new workpieces. 

[0006] On the contrary, when the machines provided 
for in the different workstations are of the flexible type, 
namely, they can be adjusted in a short time to receive 
workpieces of different sizes, consequently, the pallets 
must be regulated accordingly in real time shortly before 
receiving each workpiece. 

[0007] There are manually regulable pallets, namely 
comprising supports which can be moved at will and 
locked in a precise position to receive the workpieces. 
A traditional manually regulable pallet requires the re- 
lease of the supports, for instance through screw links, 
so that they can be translated to the new position in 
which they are then locked to firmly carry the workpiec- 
es, This operation can be carried out while the pallet 
proceeds on the line awaiting to receive a new work- 



piece, for example removing it and re-positioning it soon 
after the adjustment. 

[0008] Alternatively, in the case of manufacture of 
sets of workpieces of a similar dimension, while a first 

5 set of workpieces taken by a first group of pallets is being 
worked on, a second group of pallets can be prepared 
which completely replaces the first group, just when the 
workpieces belonging to the second set are to be put on 
the line to be worked on. However, the shift from the first 

10 to the second set of workpieces leads to some disad- 
vantages, among which the main ones are either a sig- 
nificant slackening or a shut-down of the production, the 
increase of the costs due to the need of more sets of 
pallets, errors in the pallets' position on the line when 

15 they must be positioned in a particular order. 

[0009] Pallets with automatically adjustable supports 
are already known. For instance, in EP 348715, a pallet 
is described for the manufacture of armatures for elec- 
trical motors provided with a pair of V-shaped supports 

20 which receive the ends of the armature's shaft. The V- 
shaped supports are installed through prismatic cou- 
pling on guides integral with the pallet. Means, such as 
endless screws, automatically operated in different 
ways to a station of adjustment, are provided for to shift 

25 the supports along the guides. Locking devices keep the 
supports still with respect to the guides until, in the sta- 
tion of adjustment, they are released unclamping the 
supports and allowing them to be translated along the 
guides by motorised means which move them to the 

30 new position. In all the different embodiments de- 
scribed, however, the pallet is complex and heavy to 
build and requires as complex adjustment means. 
[0010] In IT 5107/A/89, a similar pallet is described 
having variable distance supports along with the respec- 
ts tive adjustment means. The supports have the form of 
a plate with a V-shaped housing and are installed on a 
pair of parallel guides on which they can slide, ap- 
proaching or moving away from each other when they 
are not kept still by locking devices. A adjustment equip- 

40 ment offers a pair of horizontally and vertically transfer- 
able heads, suitable to release the locking devices and 
at the same time to arrange the supports in the new po- 
sition. 

[0011] Finally, in EP 447805, a pallet is described with 
45 a simpler structure having substantially the form of a 
frame bounding a central aperture. On the frame, a T- 
shaped guide is installed with which sliding support 
arms having a V-shaped end to receive the workpiece 
to be worked on engage. Locking devices are provided 
50 for, which resiliently push the support arms with a friction 
against the T-shaped guide and which can be automat- 
ically undamped to let the arms slide on the guide, op- 
erated by translating adjustment heads. 
[0012] The currently known automatically regulable 
55 pallets described hereinabove cannot be easily adjust- 
ed to a manual adjustment to be earned out very quickly 
by an operator. In fact, in the case of small to medium 
size manufacture lines, it is not necessary to arrange a 
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station of automatic adjustment of the distance between 
the supports. However, the traditional automatic adjust- 
ment pallets mentioned hereinabove would lead to an 
excessive slackening of the manufacturing process, in 
the case of small to medium size lines with high flexibility 
and production rate. 

[0013] Furthermore, the currently known automatical- 
ly regulable pallets described hereinabove require lock- 
ing devices of the supports* sliding movement. Conse- 
quently, they require means to regulate the supports' po- 
sition which must also be able to unclamp the supports 
from the locking devices before moving them. This in- 
volves a complexity in building both the pallet and the 
automatic adjustment means. 

Summary of the invention 

[0014] On the contrary, it is an object of the present 
invention to provide a mobile work rest equipment for 
automatic manufacture lines, hereinafter referred to as 
pallet, having variable distance support arms able to au- 
to-lock onto it and easy to unclamp themselves without 
requiring neither separate locking/unlocking devices, 
nor, consequently, adjustment means able to interact 
with said devices. 

[0015] It is another object of the present invention to 
provide a pallet able to be adjusted with no modifications 
to operate both on a line with a station of automatic ad- 
justment and on a line with a station of manual adjust- 
ment. 

[0016] It is a further object of the present invention to 
provide a pallet having support members which can be 
easily changed by support members having different 
shape and size, both manually and automatically. 
[0017] These and other objects are attained by the 
mobile rest equipment comprising the features of claim 
1 . Such equipment comprises a base on which a fasten- 
ing bar having a longitudinal axis is mounted, with said 
fastening bar engaging support arms for a workpiece, 
said arms allowing a movement on a transversal plane 
with respect to said fastening bar's axis between a first 
and a second position, in the first position said support 
arms being able to either be located in different positions 
with respect to said fastening bar or be moved away 
from it in a direction transversal to said axis, in the sec- 
ond position said support arms auto-locking to said fas- 
tening bar. 

[0018] Preferably, the arms' movement on the plane 
transversal to the fastening bar is a rotation with respect 
to the fastening bar's axis between a first and a second 
angular position. 

Brief description of the drawings 

[0019] Further characteristics and advantages of the 
equipment according to the present invention will be 
made clearer in the description which follows of one of 
its possible embodiments, given as an example, but not 



limitative, with reference to the above-mentioned draw- 
ings, in which: 

figures 1 and 2 are respectively transversal and top 
s plan views of a pallet according to the invention; 

figures 3 and 4 are respectively top plan and trans- 
versal views of the base of the pallet of figure 1 ; 
figure 5 is a top plan view of a fastening bar able to 
engage with the base of figure 3; 
10 - figures 6 and 7 are enlarged transversal views re- 
spectively according to arrows VI-VI and VII-VII of 
the fastening bar of figure 5; 
figure 8 is a longitudinal view of a support arm of 
the pallet of figures 1 and 2; 
15 - figure 9 in a perspective view of the fastening bar 
of figures 5, 6 and 7 and of the support arms of figure 
8; 

figures 10, 11 and 12 are a sectional view of three 
consecutive phases of the engagement between 

20 the support arm and the fastening bar of figure 9; 

figure 13 is a unique perspective view of the three 
engagement/disengagement phases between the 
support arm and the fastening bar of figure 9; 
figures 14 and 15 are respectively transversal and 

25 top plan views of a different embodiment of the pal- 
let shown in figures 1 and 2. 

Description of the preferred embodiment 

30 [0020] With reference to figures 1 and 2, a mobile 
work rest equipment for automatic manufacture lines, 
hereinafter referred to as pallet, comprises a rigid base 
1 having a substantially rectangular form, made of a light 
material, for instance resin, strengthened by a metal 

35 plate 2, having at its centre a wide aperture 3. A pris- 
matic fastening bar 5 is fixed to plate 2 of base 1 , through 
screws 4 housed in holes 4a, and presents on all its 
length a portion with a cylindrical surface 6 which ex- 
pands transversally in an arc of 180° and whose rims 

40 are formed by a first and a second step-shaped edge, 
respectively 7 and 8 diametrically opposed one to the 
other. The portion with a cylindrical surface 6 has a flat- 
tening 9 able to receive a graduated line 10, visible in 
figures 5, 9 and 13. As it is better shown by the enlarged 

45 sections of figures 6 and 7 of the fastening bar of figure 
5, under the step 8 a flat reference face 11 having a 
knurled surface 12 is provided for. 
[0021] Always with reference to figures 1 and 2, with 
fastening bar 5 of the pallet two support arms 1 3 engage 

so in auto-locked position, as shown in figure 1 , but which 
can be either easily arranged in a disengaged position 
with respect to fastening bar 5, or moved away from the 
fastening bar itself, as described in detail hereinafter. 
The two support arms 1 3, shown enlarged also in figure 

55 8, have a free end 14 with a V-shaped section able to 
support shaft 15 of a workpiece 16, for example an ar- 
mature of an electrical motor. As shown in figure 2, one 
of the two arms 13 can have a V-shaped end having a 
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cavity 1 5a to receive the workpiece and at the same time 
providing it with a shoulder. The end 14 can either be 
made in one part integral to support arm 13 (fig. 1 and 
figs. 9-13) or, according to the solution illustrated in fig- 
ure 8, be formed by an insert able to snap fit with arm 
13 through a slot 14a. In this way, the ends 14, main- 
taining the same support arms, can be modified to 
choose those most suitable for the workpiece to be sup- 
ported. 

[0022] On the opposite side of free end 14, the arms 
1 3 have an open tubularsleeve 1 7 with an internal hous- 
ing 1 8 with a cylindrical surface, having a nominal diam- 
eter equal to the portion with a cylindrical surface 6 of 
fastening bar 5. The opposite longitudinal rims of open 
sleeve 17 comprise respectively a tooth 19, able to en- 
gage with the first step 7 of fastening bar 5, and a ref- 
erence face 20, able to engage against reference face 
1 1 of fastening bar 5, the contact in particular occurring 
between a knurled surface 20a of the former and the 
knurled surface 12 of the latter. Furthermore, a resilient 
tooth 21 is provided for facing into housing 18, able to 
engage in a snap fitted contact against step 8 of fasten- 
ing bar 5. 

[0023] As regards to base 1 , it also presents a refer- 
ence hole 25 for dowel pins, holes 26 to anchor the 
screws of fastening bar 5 and holes 27 to secure a unit 
28, necessary for the pallet's identification on the line 
(shown in figure 2). 

[0024] With reference to figures 9-13, each support 
arm 13 engages on fastening bar 5 as follows. Starting 
from a situation where support arm 1 3 is completely dis- 
engaged from fastening bar 5 (figure 9), it is necessary 
to rotate it as shown in figure 10 and to move it orthog- 
onally towards the fastening bar itself so that tooth 19 
passes under step 7. Afterwards, (figure 1 1 ) it is neces- 
sary to rotate support arm 13 in a direction so as to move 
both tooth 1 9 near to step 7 and reference face 20 near 
reference face 1 1 . 1 n this position , the two cylindrical sur- 
faces 6 and 1 8 are engaged with one another. At a cer- 
tain stage of the rotation, the resilient tooth 19 comes 
into contact with the second step 8 (detail of figure 11) 
until it partially clicks under it to the final position of figure 
12, in which a firm locking occurs. 'In such a position, 
no movement is possible, with the obvious exception of 
the rotation in the opposite direction, thanks to the en- 
gagements of tooth 19 on step 7, of resilient tooth 18 
against step 8 and of reference face 20 against refer- 
ence face 1 1 , which have portions with a knurled surface 
respectively 20a and 12 to prevent sliding. 
[0025] The rotation in the opposite direction is shown 
in figure 13, in which, as also indicated by the arrows, 
each support arm 13, starting from a locked position (il- 
lustrated on the left), can either be arranged in the dis- 
engaged position (centre) or, after a further small rota- 
tion, be extracted orthogonally to fastening bar 5 (right), 
[0026] In the central position of figure 13, each sup- 
port arm 1 3 can be located in whatever point of fastening 
bar 5. The position can be calculated manually with the 



help of graduated line 10. 

[0027] Referring again to figure 1 , the shafts two ends 
are placed in V-shaped housings 14 so that one or both 
of them abut against shoulders 15a herein provided for. 

s In this way, the machine which collects workpiece 16 
from the pallet knows its exact position. 
[0028] When varying the dimension of workpiece 1 6, 
it is sufficient to operate as shown in figure 13, unlocking 
each ami 1 3 and then locating each one away or nearer 

10 to the other, with reference to graduated line 1 0. 

[0029] This operation can obviously be carried out au- 
tomatically, being sufficient that a mobile clamping unit 
operated by a computer, for instance in an adjiusting sta- 
tion provided for on the line, grips the support arms 13, 

'5 rotates them by some degrees unclamping them and lo- 
cates them in the new position, rotating them in the op- 
posite direction to lock them to fastening bar 5. In reality, 
this mobile clamping unit, although it can be similar to a 
unit of an already existing type in the art briefly described 

20 hereinabove, is considerably simpler, for it does not 
need means to keep the support arms unlocked during 
their translation. In the pallet according to the invention 
means to lock the translation, intended as devices ex- 
pressly configured to create a friction between the fas- 

25 tening bar and the support arms, are not provided for, 
the support arms 1 3 autolocking with a click to fastening 
bar 5. 

[0030] It must be stressed that support arms 1 3, in the 
disengaged position on fastening bar 5, are actually 
30 physically disconnected from it. In fact, in order not to 
have a friction between tooth 21 and step 8, it is neces- 
sary to have a certain clearance, between the two cylin- 
drical surfaces 6 and 1 8. 

[0031] Although fastening bar 5 has been referred to 
35 as being made of only one part, obviously it cannot be 
excluded that it can be made of many separate ele- 
ments. For example, fastening bar 5 may comprise two 
aligned but separate sections, one for each support arm 
13. 

40 [0032] Furthermore, although support arms 13 have 
been described as having a unique V-shaped housing 
14, for this reason it cannot be excluded that each arm 
13 can have more housings 14 for the workpieces. For 
instance, the same support arm 13 can have two V- 

45 shaped housings, so that the pallet conveys two identi- 
cal aligned workpieces at the same time, offering both 
of them to different machines, which can profitably pro- 
vide for parallel manufacturing operations. 
[0033] Although the pallet has been referred to as 

50 having an aperture 3, such characteristic is not indis- 
pensable. Aperture 3 shown in figures 1 and 2 has the 
object to make a lighter pallet, to provide a steadier base 
and to allow the workpiece to be lifted through it from 
below. However, aperture 3 may be omitted, in case the 

55 lifting of the workpiece is carried out from the above. 
Moreover, as shown in figures 14 and 15, with a pallet 
without aperture the lifting of workpiece 16 from below, 
because bar 5 may be arranged so that support arms 
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13 protrude from the pallet. 
[0034] From what described hereinabove it is clear 
that the support arms may be easily changed with other 
support members having different shape and size. In 
particular, when the adjustment is done automatically, 
homogeneous support members may be stored in dif- 
ferent containers, which are accessible to a robotized 
head which carries out both the adjustment and the 
change, where necessary. 

[0035] The pallet according to the invention attains 
the established object, improving the current knowledge 
and in particular being less expensive and more func- 
tional, allowing both the manual and the automatic ad- 
justment and, in this second case, requiring simpler ad- 
justment means. 



Claims 

1. Mobile workpiece (15) rest equipment for automatic 
production lines, hereinafter referred to as pallet, 
comprising a base (1), a fastening bar (5) having a 
longitudinal axis mounted on said base (1), support 
arms (13) for a workpiece (15) engaging with said 
fastening bar (5), said arms (13) lying in a plane 
transversal to said fastening bar axis, character- 
ised in that said arms (13) allow a movement in 
said transversal plane between a first and a second 
position, in said first position said support arms (1 3) 
being able to be located in different positions of said 
fastening bar (5) or to be moved away from it in said 
transversal plane, in said second position said sup- 
port arms (13) auto-locking onto said fastening bar 
(5). 

2. Equipment according to claim 1, wherein said 
movement in said transversal plane of said arms 
(13) is a rotation with respect to said fastening bar 
axis between a first and a second angular position, 
in said first angular position said support arms (1 3) 
being able to be located in different positions of said 
fastening bar (5) or to be moved away from it in said 
transversal plane, in said second angular position 
said support arms (13) autolocking onto said fas- 
tening bar (5). 

3. Equipment according to either claim 1 or 2, wherein 
said support arms (13) and said fastening bar (5) 
comprise surfaces (6, 1 8) engaging on one another 
parallelly to said axis, on said arms (1 3) resilient en- 
gagement means (21) being provided which inter- 
act with said fastening bar (5) when said arms (1 3) 
are in said second position. 

4. Equipment according to either claim 1 or 2, wherein 
said support arms (13) and said fastening bar (5) 
comprise surfaces (6,18) engaging on one another 
parallelly to said axis, on said fastening bar (5) re- 



silient engagement means being provided which in- 
teract with said arms (13) when said arms (13) are 
in said second position. 

5 5. Equipment according to either claim 3 or 4, wherein 
said arms (13) and said fastening bar (5) comprise 
surfaces (7,19 - 12,20)) abutting on one another 
when said arms (13) are in said second position. 

10 6. Equipment according to claim 5, wherein said sur- 
faces abutting on one another comprise portions 
(12,20) with a high friction factor. 

7. Equipment according to claims 5 or 6, wherein said 
*5 fastening bar (5) has a surface mutually engaging 
with said arms (13), including a portion (6) with a 
cylindrical surface, said cylindrical surface (6) being 
interrupted by rims (7,8) which constitute said abut- 
ting surfaces for said arms, said rims being a first 
20 and a second step-shaped edge diametrically op- 
posed one to the other, under said second step- 
shaped edge a reference face (12) being provided 
having a knurled surface. 

25 8. Equipment according to claim 7, wherein said sup- 
port arms (13) offer a free end (14) able to receive 
said workpieces (1 5) and a tubular open sleeve end 

(17) with a cylindrical ly-shaped internal housing 

(18) , constituting the mutually engaging surface for 
30 said fastening bar (5) and having a nominal diame- 
ter equal to the portion of the fastening bar (5) with 
a cylindrical surface (6), said sleeve (17) having 
open longitudinal edges comprising said reference- 
surfaces for said support arms, said reference-sur- 

35 faces for said support arms (13) respectively being 
formed by a tooth (1 9), able to engage with the first 
step of said fastening bar (5) and a reference face 
(20), able to engage against the reference face (1 2) 
of said fastening bar (5). 

40 

9. Equipment according to claims 7 and 8, wherein 
said support arms (13) have said resilient engage- 
ment means comprising a resilient tooth (21) able 
to engage with said second step (8) of said fasten- 

45 ingbar(5). 

10. Equipment according to claim 1, wherein said fas- 
tening bar (5) longitudinally has a flattening (9) com- 
prising a graduated line able to indicate the position 

50 of said support arms (1 3) with respect to said fas- 
tening bar (5). 
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55 

1. Ablagevorrichtung fur ein bewegbares Werkstiick 
(15) fur automatisierte Produktionsstrassen, im 
weiteren als Palette bezeichnet, umfassend einen 
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Grundkorper (1), eine an dem Grundkorper (1) be- 
festigte Befestigungsstange (5) mit einer Langs- 
achse, Fuhrungsarme (13) fur ein Werkstuck (15), 
die mit der Befestigungsstange (5) in Eingriff ste- 
hen, wobei die Fuhrungsarme (13) in einer Ebene 
transversal zur Achse der Befestigungsstange an- 
geordnet sind, dadurch gekennzeichnet, dass 
sich die Fuhrungsarme (13) in der transversalen 
Ebene zwischen einer ersten Position und einer 
zweiten Position bewegen konnen, wobei die Fuh- 
rungsarme in der ersten Position in verschiedenen 
Positionen an der Befestigungsstange (5) angeord- 
net oder in der transversalen Ebene von dieser ent- 
fernt werden konnen, und die Fuhrungsarme (13) 
in der zweiten Position automatisch an der Befesti- 
gungsstange (5) einrasten. 

2. Ablagevorrichtung nach Anspruch 1 , wobei die Be- 
wegung der Fuhrungsarme (13) in der transversa- 
len Ebene eine Rotation in Bezug auf die Achse der 
Befestigungsstange zwischen einer ersten und ei- 
ner zweiten Winkelposition ist, wobei die Fuhrungs- 
arme in der ersten Winkelposition in verschiedenen 
Positionen an der Befestigungsstange (5) angeord- 
net oder in der transversalen Ebene von dieser ent- 
fernt werden konnen, und die Fuhrungsarme (13) 
in der zweiten Winkelposition automatisch an der 
Befestigungsstange (5) einrasten. 

3. Ablagevorrichtung nach Anspruch 1 oder 2, wobei 
die Fuhrungsarme (1 3) und die Befestigungsstange 
(5) Oberflachen (6, 18) umfassen, die parallel zur 
Achse miteinander in Eingriff stehen, wobei an den 
Fuhrungsarmen (13) elastische Eingriffsmittel (21) 
vorgesehen sind, die mit der Befestigungsstange 
(5) in Wirkverbindung stehen, wenn sich die Fuh- 
rungsarme (13) in der zweiten Position befinden. 

4. Ablagevorrichtung nach Anspruch 1 oder 2, wobei 
die Fuhrungsarme (1 3) und die Befestigungsstange 
(5) Oberflachen (6, 18) umfassen, die parallel zur 
Achse miteinander in Eingriff stehen, wobei an der 
Befestigungsstange (5) federnde Eingriffsmittel 
vorgesehen sind, die mit den Fuhrungsarmen (13) 
in Wirkverbindung stehen, wenn sich die Fuhrungs- 
arme (13) in der zweiten Position befinden. 

5. Ablagevorrichtung nach Anspruch 3 oder 4, wobei 
die Fuhrungsarme (13) und die Befestigungsstange 
(5) Oberflachen (7, 1 9 - 1 2,20) umfassen, die anein- 
anderstoGen, wenn sich die Fuhrungsarme (13) in 
der zweiten Position befinden. 

6. Ablagevorrichtung nach Anspruch 5, wobei die an- 
einanderstoRenden Oberflachen (12, 20) Bereiche 
mit einem hohen Reibungskoeffizienten aufweisen. 

7. Ablagevorrichtung nach Anspruch 5 oder 6, wobei 



10 

die Befestigungsstange (5) eine Oberflache auf- 
weist, die mit den Fuhrungsarmen (13) wechselsei- 
tig in Eingriff steht, und die einen Bereich (6) mit 
einer zylindrischen Oberflache umfaflt, wobei die 

5 zylindrische Oberflache durch Randzonen (7, 8) un- 
terbrochen ist, die die an die Fuhrungsarme (13) 
stoBenden Oberflachen darstellen, wobei die 
Randzonen eine erste und eine zweite diametral 
gegenuberliegende stufenformige Kante darstellen 

10 und unter der zweiten stufenformigen Kante eine 
Bezugsfiache (12) zur Verfiigung gestellt ist, die ei- 
ne geriffelte Oberflache aufweist. 

8. Ablagevorrichtung nach Anspruch 7, wobei die 
is Fuhrungsarme (1 3) eine freies Ende (1 4) zum Auf- 

nehmen des Werkstucks (15) und ein Ende mit ei- 
ner rohrformig geoffneten Hulse (1 7) mit einem zy- 
lindrisch geformten inneren Gehause (1 8) aufweist, 
die die wechselseitig mit der Befestigungsstange 
20 (5) in Eingriff stehende Oberflache darstellt und ei- 
nen Nenndurchmesser aufweist, der dem Durch- 
messer der Befestigungsstange (5) mit der zylindri- 
schen Oberflache (6) entspricht, wobei die Hulse 
(17) offene langliche Kanten aufweist, die die Be- 
25 zugsflachen der Fuhrungsarme (1 3) aufweisen, wo- 
bei die Bezugsflachen der Fuhrungsarme (13) je- 
weils durch einen Zahn (19) gebildet werden, der 
mit der ersten Kante der Befestigungsstange (5) in 
Eingriff gebracht werden kann, und durch eine Be- 
so zugsflache (20), die mit der Bezugsfiache (12) der 
Befestigungsstange (6) in Eingriff gebracht werden 
kann. 

9. Ablagevorrichtung nach Anspruch 7 und 8, wobei 
35 die Fuhrungsarme (13) die federnden Eingriffsmittel 

enthalten, und diese einen federnden Zahn (21) 
aufweisen, der mit der zweiten Kante (8) der Befe- 
stigungsstange (5) in Eingriff treten kann. 

40 10. Ablagevorrichtung nach Anspruch 1 , wobei die Be- 
festigungsstange (5) in Langsrichtung eine Abfla- 
chung (9) besitzt, die mit einer MeBeinteilung ver- 
sehen ist, die es erlaubt, die Position der Fuhrungs- 
arme (13) in Bezug auf die Befestigungsstange (5) 

4 5 zu bestimmen. 



Revendications 

so 1. Equipement de support mobile d'une piece (15) a 
travailler pour des lignes de production automati- 
que, ci-apres appele palette, comprenant une base 
(1), une barre de fixation (5) ayant un axe longitu- 
dinal et montee sur ladite base (1 ), des bras de sup- 

55 port (13) pour une piece (15) a travailler, bras s'en- 
gageant avec ladite barre de support (5), lesdits 
bras (1 3) se trouvant dans un plan transversal audit 
axe de la barre de fixation, caractSris6 en ce que 
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tesdits bras (13) permettent un mouvement dans le- 
dit plan transversal entre une premiere et une se- 
conde position, dans ladite premiere position, les- 
dits bras de support (13) etant aptes a etre places 
dans differentes positions de ladite barre de fixation 
(5) ou a etre ecartes decelle-ci dans ieditplan trans* 
versal, et dans ladite seconde position, lesdits bras 
de support (13) s'auto-verrouillant sur ladite barre 
de fixation (5). 

2. Equipement selon la Revendication 1, dans lequel 
ledit mouvement dans ledit plan transversal desdits 
bras (13) est une rotation par rapport audit axe de 
la barre de fixation, entre une premiere et une se- 
conde position angulaire, dans ladite premiere po- 
sition angulaire, lesdits bras de support (13) etant 
aptes a etre places dans differentes positions de la- 
dite barre de fixation (5) ou a etre ecartes de celle- 
ci dans ledit plan transversal, dans ladite seconde 
position angulaire, lesdits bras de support (13) 
s'auto-verrouillant sur ladite barre de fixation (5). 

3. Equipement selon Tune ou I'autre des Revendica- 
tions 1 et 2, dans ieque! lesdits bras de support (1 3) 
et ladite barre de fixation (5) comprennent des sur- 
faces (6, 1 8) s'engageant Tune sur I'autre parallele- 
ment audit axe, sur lesdits bras (13) etant prevus 
des moyens d'encliquetage souples qui interagis- 
sent avec ladite barre de fixation (5) lorsque lesdits 
bras (13) sont dans ladite seconde position. 

4. Equipement selon Tune ou I'autre des Revendica- 
tions 1 et 2, dans lequel lesdits bras de support (13) 
et ladite barre de fixation (5) comprennent des sur- 
faces (6, 1 8) s'engageant Tune sur I'autre paralldle- 
ment audit axe, sur ladite barre de fixation (5) etant 
prevus des moyens d'encliquetage souples (21 ) qui 
interagissent avec lesdits bras (13) lorsque lesdits 
bras (13) sont dans ladite seconde position. 

5. Equipement selon Tune ou I'autre des Revendica- 
tions 3 et 4, dans lequel lesdits bras (13) et ladite 
barre de fixation (5) comprennent des surfaces (7, 
19 - 12, 20) s'aboutant Tune contre I'autre lorsque 
lesdits bras (13) sont dans ladite seconde position. 

6. Equipement selon la Revendication 5, dans lequel 
lesdites surfaces s'aboutant I'une contre I'autre 
component des portions (1 2, 20) avec un coefficient 
de frottement eleve. 



dites bordures etant un premier et un second bord 
en forme de gradin diametralement opposes I'un a 
I'autre, sous ledit second rebord en forme de gradin 
etant menagee une premiere face de reference (1 2) 
s ayant une surface moletee. 

8. Equipement selon la Revendication 7, dans lequel 
lesdits bras de support (13) off rent une extremite 
libre (14) apte a recevoir lesdites pieces (15) a tra- 
io vailler et une extremite formant manchon tubulaire 
ouvert (17), avec un logement interieur (18) forme 
cylindriquement, constituant la surface s'engageant 
mutuellement pour ladite barre de fixation (5) et 
ayant un diametre nominal egal a la portion de la 
barre de fixation (5) avec une surface cylindrique 
(6), ledit manchon (17) ayant des rebords longitu- 
dinaux ouverts comprenant lesdites surfaces de re- 
ference pour lesdits bras de support, lesdites sur- 
faces de reference pou r lesdits bras de support (1 3) 
etant respectivement formees par un ergot (1 9) ap- 
te a s'engager avec le premier gradin de ladite barre 
de fixation (5) et une face de r6ference (20) apte a 
s'engager contre la face de reference (12) de ladite 
barre de fixation (5). 
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9. Equipement selon les Revendications 7 et 8, dans 
lequel lesdits bras de support (13) ont lesdits 
moyens d'encliquetage souples comprenant un er- 
got souple (21) apte a s'engager avec ledit second 
gradin (8) de ladite barre de fixation (5). 

10. Equipement selon la Revendication 1, dans lequel 
ladite barre de fixation (5) possede longitudinale- 
ment un meplat (9) comprenant une ligne graduee 
apte a indiquer la position desdits bras de support 
(13) par rapport a ladite barre de fixation (5). 
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7. Equipement selon les Revendications 5 ou 6, dans 
lequel ladite barre de fixation (5) possede une sur- 
face s'engageant mutuellement avec lesdits bras 
(13), comprenant une portion (6) avec une surface 
cylindrique, ladite surface cylindrique (6) etant in- 
terrompue par des bordures (7, 8) qui constituent 
lesdites surfaces s'aboutant pour lesdits bras, les- 
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Description 

This invention relates to improvements in pallet 
conveyor production line systems including pallets 
that have support members that are adjustable for 5 
carrying workpieces of different dimensions, and 
particularly to a pallet that is adapted to carry 
different sized workpieces and apparatus and 
methods for the automatic adjustment of the dis- 
tance between support members of such pallets. to 

Pallet conveyor systems are used in automatic 
production lines where workpieces are to be sub- 
jected to a sequence of operations at successive 
workstations. A workpiece that is to be assembled, 
machined, or operated on is placed on support 75 
members that are mounted on a pallet. The pallet 
is set upon a moving conveyor belt that will ad- 
vance the pallet and the workpiece to a series of 
workstations that perform the sequence of desired 
operations to complete the production cycle. A 20 
plurality of pallets carrying a like plurality of work- 
pieces are typically used. 

The pallets are frictionally driven by the con- 
veyor. As a workpiece is brought to a workstation, 
the pallet is stopped and the workstation operation 25 
is performed. While stopped, the pallet may con- 
tinue to rest on the moving conveyor in sliding 
contact, or may be lifted off the moving conveyor 
belt. Depending on the desired operation, the work- 
piece may be worked upon while resting on the 30 
support members of the pallet, or it may be re- 
moved from the support members, worked upon, 
and then returned to the support members. At the 
conclusion of the operation, the pallet is released 
or placed back on the belt to advance to the next 35 
workstation. The pallets thus move asynchronously, 
i.e., pallets upstream of a stopped pallet will ad- 
vance until they are stopped behind a stopped 
pallet while the conveyor continues to advance, 
individually or in sets or groups, and accumulate in 40 
order to wait their turn at the workstation. Alter- 
nately, the pallets may move synchronously with 
respect to one another. 

Pallet conveyor production lines are adapted 
for performing the same operations on workpieces 45 
that belong to the same family of workpieces and 
require the same machining operations, even 
though the workpieces may differ in certain dimen- 
sions. It is known to provide the workstations with 
automatic adjustment devices that can receive wor- 50 
kpieces of different dimensions and adjust for the 
differences in order to perform properly the desired 
operation. However, to maximize efficiency of pro- 
duction, workpieces are usually grouped and pro- 
cessed in sets according to the uniformity of cer- 55 
tain dimensions. This minimizes the amount of 
changing-time and thus increases the rate of 
through-put of finished parts. 



One of the problems with conventional pallet 
conveyor systems is that the support members on 
the pallets are manually adjusted for the dimen- 
sions of the particular workpieces for the produc- 
tion cycle. Conventional pallets have mechanical 
connecting links or fasteners that must be manually 
loosened so that the support members can be 
moved, and then refastened to secure the work- 
piece support members to the pallet in the proper 
location to support a workpiece. Thus, to change 
production from a set of workpieces having one 
uniform dimension to another, either the pallets 
must be adjusted while the pallets are advancing 
on the conveyor line or while pulled off the con- 
veyor line. Alternately, the pallets may be replaced 
with a second set of pallets that are pre-adjusted 
for the dimensions of the next set of workpieces. 
Consequently, changing from one set of work- 
pieces to another requires a significant slowdown 
or down-time in production. 

Another problem with conventional production 
lines is that the manual adjustment procedure al- 
lows for error in the settings used from one pallet 
to the next. Consequently, the workpieces are not 
always properly or uniformly carried during the 
production cycle, which may result in differences in 
the quality of the finished products. 

Summary of the Invention 

It is therefore an object of this invention to 
increase the efficiency of pallet conveyor produc- 
tion lines by rapidly and accurately adjusting the 
workpiece support members to the dimensions of 
the workpiece to be carried. It also is an object to 
provide for substantially the same spacing for the 
support members of pallets that are to carry work- 
pieces of a set or group having certain uniform 
dimensions. 

It is another object of this invention to provide 
an in-line support member adjustment apparatus 
and method that will not slow or interrupt produc- 
tion for workpiece change-over. 

It is another object of this invention to provide 
a pallet with a locking means having a release 
mechanism that can be used to lock support mem- 
bers in place and easily unlocked to permit move- 
ment of the support members. 

It is another object of this invention to provide 
a pallet with adjustable support members mounted 
on a guide wherein the support members are held 
securely in place against the pallet by the guide 
and wherein the guide can be temporarily moved 
away from the pallet to permit movement of the 
support members therealong. 

It is another object of this invention to provide 
a pallet with adjustable support members mounted 
on a guide and to provide a positioning unit for 
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engaging the pallet to translate the support mem- 
bers to their desired locations. 

It is a further object to determine the location 
of the support members relative to a predeter- 
mined location and, if necessary, to move the sup- 
port members to the desired locations for a se- 
lected workpiece. 

Document EP-0348715 discloses an apparatus 
for automatically adjusting the distance between 
two support members for carrying workpieces of 
different dimensions. The support members are 
mounted on guides that are fitted to pallets that 
travel on conveyor transport systems for automatic 
production assembly lines. The support members 
have locking means that frictionaliy secure the sup- 
port members in place on the pallet and can be 
unlocked for movement along the guide. 

The pallet disclosed in the above document 
comprises a plate having a first surface and a 
second surface; an elongated guide member; and 
first and second support members for supporting 
the selected workpiece, said first and second sup- 
port members being mounted for movement along 
said guide member. 

According to this invention instead, the above 
pallet is further characterised in that: said guide 
member is releasably secured to said pallet to 
secure said support members at said selected di- 
mensions; and each of said first and second sup- 
port members has a first bearing surface for con- 
tacting the first surface of the pallet and a second 
bearing surface so that the second bearing surface 
is disposed between said releasable guide member 
and the first surface of the pallet and the first 
bearing surface is disposed proximate to the first 
pallet surface; and in that the pallet further com- 
prises means for releasably securing the guide 
member to said pallet, comprising first means for 
exerting a first force to urge the first bearing sur- 
face of the support members in contact with the 
first pallet surface to secure frictionaliy the support 
members to the pallet; said means for releasably 
securing the guide members to the pallet further 
comprising second means for exerting a second 
force applied to counteract the first force to trans- 
late the first and second bearing surfaces relative 
to the guide member and the first surface of the 
pallet. 

In one embodiment, each support member 
may have an associated releasable securing 
means, which may be secured to the support 
member or to the pallet. In a preferred embodi- 
ment, the pallet may have one or more releasably 
securing means in fixed locations for locking and 
unlocking one or more support members. 

In one embodiment, the guide is configured 
with a contacting surface extending along the 
length of the guide and the first and second sup- 



port members are adapted to be mounted on the 
guide so that a portion of each of the first and 
second support members is disposed between the 
guide contacting surface and the pallet. The guide 

5 contacting surface may be flat, concave, convex or 
any other appropriate configuration. In this embodi- 
ment, the means for releasably securing the first 
and second support members to the pallet or guide 
includes a spring member connecting the pallet 

w and the guide. The spring member has a preselec- 
ted biasing force for urging the guide toward the 
pallet so that the guide contacting surface contacts 
portions of the first and second support members 
to hold frictionaliy the first and second support 

75 members in place on and to the pallet in the first 
condition. More than one spring member located at 
different positions along the guide may be used. 

In a preferred embodiment, the guide is config- 
ured with an elongated smooth plow extending out 

20 from and along the length of the guide and the first 
and second support members are adapted to be 
mounted on the guide so that the guide plow 
extends at least partially over a portion of the first 
and second support members. The biasing force 

25 exerted by the spring member may be adjusted. 

The means for releasably securing the support 
members also is adapted to have an unloaded 
condition wherein an external force acting on the 
spring member in opposition to the biasing force 

30 reduces the frictional forces holding the support 
members in place so that the support members 
may be moved along the guide and pallet manually 
or by an automatic positioning unit. This external 
force thus places the pallet in the second condition 

35 so long as the force is maintained. 

A preferred embodiment of the spring member 
includes a pin, a cap and a spring wherein the pin 
passes through an aperture in the pallet surface, 
one end of the pin is secured to the guide. The 

40 other end of the pin extends through the pallet 
aperture beyond the other side, the spring is moun- 
ted over the pin on the other side of the pallet and 
the cap is secured to the pin so that the spring is 
in compression between the cap and the pallet 

45 surface and the guide is biased towards the pallet. 

In a more preferred embodiment, the pallet has 
a plate surface, the elongated guide has a T- 
shaped cross section having a top cross member 
and a stem base and is arranged with the stem 

50 portion proximate to the top surface of the pallet 
plate surface and the cross member is adapted 
contact a portion of each support member. The 
releasably securing means includes a pin passing 
through an aperture in the pallet plate having one 

55 end attached to the stem of the T and the other 
end extending out the other side of the pallet 
surface plate, and the spring member is mounted 
over the pin on the other side of the pallet plate 
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surface and restrained between the pallet surface 
plate and a cap that is secured to the end of the 
pin. Each of the support members has a cor- 
responding receptacle or aperture, preferably T- 
shaped, adapted to receive a length of the guide 5 
cross member and to slide along the guide. Thus, 
the spring member exerts a biasing force which 
causes the cross member of the T to contact 
portions of the support members to urge the sup- 
port members against the pallet surface. The sup- w 
port members may be provided with an opening or 
a slot so that the support members can be moved 
along the the guide and will thus not be stopped by 
the releasably securing means for holding the 
guide to the pallet. 75 

Another embodiment of the invention includes 
a release means for placing the pallet in the sec- 
ond condition so that the support members can be 
translated to desired positions. In one embodiment, 
the release means includes means for applying an 20 
external force to the means for releasably securing 
the first and second support members so that the 
support members may be translated. In an embodi- 
ment wherein the releasably securing means is a 
spring or resilient means, the release means pref- 25 
erably includes an actuator or air cylinder or the 
like adapted for contacting the spring means in 
opposition to the biasing force to reduce the forces 
locking the support member in place. More prefer- 
ably, the release means includes a pushrod adapt- 30 
ed to contact and push the cap or pin connected to 
the stem of a T-shaped guide with sufficient force 
to counteract the spring biasing force and option- 
ally to overcome that force and move the guide 
relative to the pallet surface. 35 

In accordance with another embodiment of this 
invention, there is provided a system for the auto- 
matic adjustment of the distance between two wor- 
kpiece support members of pallets to adjust for the 
different dimensions of the workpieces to be op- 40 
erated on by a given pallet conveyor production 
line. In this aspect, the invention concerns a pallet 
having support members and a first condition and a 
second condition as described above and a posi- 
tioning unit for translating the support members 45 
when the pallet is in the second condition. The 
positioning unit may include and control operation 
of the release means for placing the pallet in the 
second condition. 

Preferably, the positioning unit includes one 50 
means for translating for each support member on 
the pallet. In one embodiment of the positioning 
unit, the means for translating includes means for 
contacting the support members and moving the 
support members when the pallet is in the second 55 
condition to desired locations for a selected work- 
piece to be supported by the support members. 
One embodiment of the contacting means includes 



an extendable sleeve or pushrod having a contact- 
ing surface for contacting a support member. In 
this embodiment, each contacting surface may be 
adapted to interconnect temporarily with its asso- 
ciated support member so that, after contact is 
made, the pushrod can be further moved in either 
direction to place and release the support member 
at the desired location. 

In another embodiment of the positioning unit, 
the contacting means includes a first pair of push- 
rods having a range of motion including a rest 
position and a fully extended position that are 
adapted to extend from their rest positions to their 
fully extended positions thereby to move the first 
and second support members, in the second con- 
dition, from their positions on the pallet to a refer- 
ence location associated with the fully extended 
positions, and a second pair of pushrods having a 
range of motion including a rest position corre- 
sponding to the reference location and a fully ex- 
tended position corresponding to the rest positions 
of the first pair of pushrods, the second pair of 
pushrods being adapted to move from their rest 
positions at the reference location to contact and 
move the first and second support members to 
their respective desired locations. Each pair of 
pushrods may move in the same direction or in an 
opposite direction and the respective first and sec- 
ond pairs have opposite motions. For example, the 
first pair of pushrods may be configured to move 
the first and second support members inwardly 
towards each other to their innermost positions and 
the second pair of pushrods move the support 
members apart to their desired locations. The sec- 
ond pair of pushrods may be precisely controlled 
by for example, a precision actuator that moves the 
pushrods directly to locations that move and place 
the support members at their precise desired loca- 
tions. For another example, the advance of the 
second pair of pushrods may be halted by a pair of 
arresting blocks, fixed in place on a ruled guide at 
positions that will leave the support members at 
their desired locations. The location of the arresting 
blocks on the ruler may be manually set by an 
operator, or controlled automatically by a precisely 
controlled motor. 

Optionally, the positioning unit includes control 
means for actuating the release means to place the 
pallet in the second condition for moving the sup- 
port members and again to return the pallet to the 
first condition after an adjustment is made. The 
control means may be operated either before the 
support members are contacted or before the 
members are moved. 

In a preferred embodiment, the means for 
translating includes (1) means for contacting the 
support members (2) means for determining wheth- 
er or not the support members are in the desired 
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locations for the selected workpiece, and (3) means 
for moving the support members relative to each 
other to the desired locations for the selected work- 
piece. In this embodiment, the means for contact- 
ing may be an extendable sleeve or pushrod hav- 5 
ing a contacting surface adapted to interconnect 
temporarily with its associated support member 
where it stops. The pushrod is connected to a 
linear measurement transducer such as a poten- 
tiometer. 70 

In operation the pushrod is moved from an 
initial rest position until the contacting surface con- 
tacts a support member. The distance travelled is 
measured by the potentiometer which provides a 
signal corresponding to the location of the pushrod 75 
and, hence, the support member. The detected 
location is compared to the desired location. If a 
support member needs to be moved, the asso- 
ciated contacting surface is adapted to engage the 
support member and the pushrod is moved to 20 
move the support member to the desired location 
where the support member is released. 

Another embodiment of the translating means 
includes (1) means for contacting the support 
members, (2) means for determining whether or 25 
not the support members are in the desired loca- 
tions for the selected workpiece, and (3) means for 
moving one or more of the support members to the 
desired locations in response to the determination 
made by a determining means. One embodiment 30 
of the determining means comprises a micropro- 
cessor device for comparing a signal correspond- 
ing to a measured distance or location of a support 
members to a desired location for a selected work- 
piece and indicating whether or not support mem- 35 
ber must be moved and if so, to where. 

In this embodiment, the moving means in- 
cludes (1) reset means for translating the support 
members to respective reset or reference locations 
at predetermined locations on the pallet guide, for aq 
example, at one end of the extreme ranges of 
motion of the support members such as the inner- 
most position for the first and second support 
members, and (2) locating means for translating 
the support members from their reset or reference 45 
locations to the desired locations for the selected 
workpiece. Preferably, the contacting means and 
the reset means may be the same element, for 
example, a pushrod having a contacting surface. In 
this embodiment, the locating means are precisely so 
controlled to translate the support members in- 
dependently to any of an infinite number of posi- 
tions within their extreme ranges of travel. In con- 
trast, the pushrod for contacting the support mem- 
ber and moving them to the reference locations 55 
innermost positions need not be precision con- 
trolled so long as contact is initially made while the 
pallet is in the first condition. 



Also included in the system of the invention is 
a means for moving the pallet and positioning unit 
into and out of engagement so that when the pallet 
and positioning unit are in engagement, the means 
for releasably securing the support members and 
the release means may become engaged whereby 
the pallet is placed in the second condition so that 
the means for translating can translate one or both 
of the first and second support members along the 
guide relative to one another to the selected or 
desired locations, and so that when the pallet and 
the positioning unit are out of engagement the 
means for releasably securing and the release 
means may be disengaged whereby the first and 
second support members are maintained in the 
first condition in a fixed position relative to one 
another and the guide on the pallet. 

For example, an engagement device may be 
provided which is a lifting means for raising and 
lowering the pallet between a lower position resting 
on the conveyor of the conveyor line and a higher 
position above the conveyor line. The higher posi- 
tion is adapted to bring the pallet into contact with 
the positioning unit as described herein. For an- 
other example, the engagement device may lower 
the positioning unit onto a pallet. For another exam- 
ple, the engagement device may move the posi- 
tioning unit and the pallet horizontally relative to 
each other. In these embodiments, the release 
means may be a part of the lifting means, a part of 
the positioning unit, or a separate element dis- 
posed proximate to the pallet during the time the 
pallet and positioning unit are engaged. 

In an alternate embodiment of the positioning 
unit, the contacting means includes a movable car- 
riage that is adapted for engaging and interconnec- 
ting with a support member, and a drive means for 
translating the carriage so that when the pallet and 
positioning unit are interconnected and the pallet 
support members are in the second condition, 
movement of the carriage will move the support 
member of the pallet along the guide accordingly. 
In a preferred embodiment, the carriage has a 
bushing that is adapted to interconnect with a pin 
protruding from a support member. 

In an alternate embodiment, the positioning unit 
comprises one releasing means, carriage, and 
bushing means for each support member so that 
when the pallet and positioning unit are engaged, 
each support member is released and engaged by 
a corresponding bushing and the support members 
can be adjusted simultaneously or independently. 

The positioning unit may comprise only one 
carriage and bushing so that only one support 
member is moved at a time. In this embodiment, 
moving more than one support member would re- 
quire multiple cycles under the positioning unit. 
Alternately, the positioning unit may have one car- 
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riage, the carriage having two bushings that are 
spaced apart, whereby one support member is 
engaged and adjusted by one bushing and the 
other support member is engaged and adjusted by 
the other bushing. 

In operation, adjustment of the support mem- 
bers in accordance with one embodiment of the 
invention is carried oat as follows. The positioning 
unit including contacting means, determining 
means and moving means is placed at a conve- 
nient location, preferably in-line with the production 
line, more preferably prior to where the workpiece 
is first placed on the pallet. The pallet is advanced 
below the positioning unit and raised from its lower 
position to the higher position by a lifting means 
such as an air cylinder. 

When the pallet is in position the contacting 
means of the positioning unit makes contact with 
the support members. The determining means de- 
termines the locations of the support members and 
compares them to the desired locations for the 
selected workpiece to be supported by the pallet. If 
the determined locations match the desired loca- 
tions, no change is made to the pallet support 
members and the pallet is lowered or returned to 
the conveyor and advanced to receive the selected 
workpiece. If the determined locations do not 
match the desired locations, then the release 
means engages the means for releasably securing 
the support members thereby placing the pallet in 
the second condition. The moving means then con- 
tacts one or more of the support member to be 
moved and translates them to the desired loca- 
tions. Alternately, the release means could be ac- 
tivated as soon as contact is made or before con- 
tact is made so long as contact will not translate 
the support members. 

In the embodiment wherein the contacting 
means includes a pushrod and the moving means 
includes a reset means (which is the pushrod) and 
a locating means, each pushrod is first translated 
to contact its associated support member. If the 
support members are not at the desired locations, 
then the release means is actuated to place the 
pallet in the second condition and the pushrods are 
further translated to translate the support members 
to their respective reset or reference locations and 
then fully retracted to their rest positions, i.e., the 
outermost locations in their range of motion. The 
locating means are then actuated to translate the 
support members to the desired locations. There- 
after, pallet is returned to the first condition and the 
conveyor line to receive the selected workpiece. 

The embodiment of the positioning unit having 
a carriage for engaging and interconnecting with a 
support member operates as follows. At about the 
same time (or before or after) the pallet is brought 
into contact with the positioning unit, the carriage of 



the positioning unit makes contact with and en- 
gages a portion of the support member, thereby 
interconnecting the positioning unit carriage and 
the support member of th pallet. The release 

5 means is actuated to place the pallet in the second 
condition and the drive means of the positioning 
unit is then actuated to move the carriage, and 
hence, the support member, to the position asso- 
ciated with the particular dimensions for the work- 

10 piece that is to be placed on the pallet. Once the 
support member is in the proper location, the drive 
means is stopped and the pallet is lowered. The 
carriage and the support members and the release 
means respectively disengage. The pallet is thus 

75 placed in the first condition and lowered to the 
conveyor. 

The positioning unit drive means for moving 
the support members to the desired locations may 
comprise a motor, preferably a stepper motor, that 

20 can rotate a screw mechanism with precise control 
to advance or retract a member such as an arm, a 
pushrod (or sleeve) or a carriage along the screw 
to an infinite number of intermediate positions with 
in a range of extreme positions. Alternately, the 

25 drive means could operate a linear motion device 
with precise control to advance or retract a pushrod 
or carriage to an infinite number of intermediate 
positions within a range of extreme positions. Thus, 
the drive means permits precise automatic adjust- 

30 ment of the support members for a large number 
of workpieces having certain uniform dimensions. It 
also provides for consistent positioning from pallet 
to pallet for identically dimensioned workpieces. 
Computer control of the drive means enhances the 

35 automation and precision of operation. 

The pallet of the present invention also may be 
equipped with a means for lifting the work piece 
rapidly, to take it to a workstation for operation, and 
subsequently return the workpiece to the pallet. 

40 This device reduces the amount of time required to 
perform the operation at the workstation as com- 
pared to the time required for the workstation to 
perform the operation while the workpiece is held 
by the pallet. 

45 A microprocessor may be conventionally used 

to control the alignment and movement of the 
various elements of the apparatus, to identify the 
dimensions of the workpiece and the prior position 
of the support members, and to control the posi- 

50 tioning unit movements. 

Thus, the modified pallets and the positioning 
unit of the present invention provide for rapid, 
accurate and repeatable adjustments of workpiece 
support members, whether successive workpieces 

55 are of the same or different dimensions. 
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Brief Description of the Drawings 

The above and other objects and advantages 
of the invention will be apparent upon consideration 
of the following detailed description, taken in con- s 
junction with the accompanying drawings, in which 
like reference characters refer to like parts through 
out, and in which: 

FIG. 1 is a front elevated perspective, exploded 
view of a first embodiment of the pallet of the w 
present invention; 

FIG. 2 is a front view of an assembled pallet 
taken along line 2 - 2 of FIG. 1 ; 
FIG. 3 is a side view taken along line 3 - 3 of 
FIG. 2 ; 75 
FIG. 4 is a side sectional view taken along line 4 

- 4 of FIG. 2 ; 

FIG. 5 is a side sectional view taken along line 5 

- 5 of FIG. 2 ; 

FIG. 5 a is an enlarged view of a portion of FIG. 20 
5; 

FIG. 6 is front view of a pallet and positioning 

unit of the present invention; 

FIG. 7 is a side sectional view taken along line 7 

- 7 of FIG. 6 ; 25 
FIG. 8 is a side sectional view taken along line 8 

- 8 of FIG. 6 ; 

FIG. 9 is a front elevated perspective, exploded 
view of a second embodiment of the pallet of 
the present invention; and 30 
FIG. 10 is a front view of an assembled pallet 
taken along line 10-10 of FIG. 9 . 

Detailed Description of the Invention 

35 

Referring to FIGS. 1-8 the first embodiment of 
this invention comprises a pallet 10 and a position- 
ing unit 11. Pallet 10 includes a plate 9 attached to 
a base 1 that is adapted for contact with a pair of 
conveyor belts 2 for transport between worksta- 40 
tions. Base 1 and plate 4 have respective holes 
that are at least in part superimposed to form an 
aperture 4 through pallet 10. Pallet 10 also includes 
a guide 12 which is mounted to plate 9, and 
support members 13 and 15 which are slidably 45 
mounted on guide 12. In the discussion that follow, 
two support members are described which have a 
substantially similar construction and which are 
mirror images of each other. Accordingly, the dis- 
cussion will at times refer to both support members so 
in the distributive, i.e., element A and B, where A 
corresponds to an element of one support member 
and B corresponds to the same element of the 
other support members, and at other times only 
with respect to one of the support members. It is to 55 
be understood, however, that in alternate embodi- 
ments, more than two support members that are 
similar in construction could be used. 



Support members 13 and 15 have respective 
support arms 14 and 16 that are adapted to sup- 
port a workpiece 17. In the preferred embodiment, 
workpiece 17 comprises an armature for an electric 
motor and the production line machines armatures. 

Referring to FIGS. 1 and 4 - 5 , guide 12 is an 
elongated member. Two pins 21 are secured to the 
guide 12, preferably by a threaded connection, and 
preferably with one pin being located near each 
end of guide 12 . Pins 21 pass through respective 
bores 22 in plate 9 and extend into respective 
receptacles 23 in base 1. The ends of pins 21 in 
receptacles 23 are threaded. 

Springs 25 are mounted over pins 21 in recep- 
tacle 23 and nuts 26 are threaded over the ends of 
pins 21 in the receptacles, thereby securing 
springs 25 between plate 9 and nuts 26. Springs 
25 cause pins 21 to urge guide 12 towards plate 9. 
The tension of springs 25 may be selected by 
screwing nuts 26 on pins 21 to preload the biasing 
force urging guide 12 toward pallet 10. Springs 25 
are preferably discoidal springs of conventional 
construction capable of exerting an appropriate 
biasing force. In the preferred embodiment, a bias- 
ing force of approximately 20 Kg (44 pounds) has 
been found to be appropriate. When more than one 
releasably securing means is used the total force is 
equally shared by each means, i.e., for two dis- 
coidal springs spaced apart, each spring would 
provide approximately 10 Kg (22 pounds) of force. 

Support members 13 and 15 have respective 
slide blocks 30 and 40, bearing surfaces 32 and 
42, bearing surfaces 34 and 44, and bearing sur- 
faces 36 and 46. Referring to FIGS. 1 and 4-5 , 
slide blocks 30 and 40 include a housing adapted 
to fit over a length guide 12 in a loose fitting 
manner as described below. The interior configura- 
tion of the slide sections is preferably a female 
complement of the male structure of guide 12. 
Slide blocks 30 and 40, and bearing surfaces 32, 
34, and 36 and 42, 44 and 46 are preferably long 
and wide enough to contact a length of guide 12 or 
pallet plate 9 to be stable in its intended retention 
and sliding functions. 

Bearing surfaces 32 and 42 are adapted to 
contact an opposing bearing surface on plate 9. 
When the pallet is in the first condition, springs 25 
act on guide 12 to hold bearing surfaces 32 and 42 
of support members 13 and 15 against plate 9 with 
sufficient force that friction will prevent support 
members from moving along guide 12 or plate 9 
whether or not the support members are support- 
ing a workpiece. It is to be understood that the 
frictional force must be sufficient to prevent unin- 
tended and inadvertent movement of the support 
members as a result of being in the conveyor 
production line assembly environment and sub- 
jected to vibrations, accelerations, decelerations, 
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turning corners, repeated loading and unloading of 
workpieces and certain other anticipated forces ap- 
plied parallel to the guide axis. Appropriate fric- 
tional forces are in the range of approximately 6,8 
Kg (15 pounds) for each support member. The 
base of guide 12 may or may not be in contact 
with pallet plate 9 in the first condition. When the 
pallet is in the second condition, bearing surfaces 
32 and 42 may slide across plate 9, whether or not 
surfaces 32 and 42 are in contact with plate 9 
during such movement. 

Bearing surfaces 34 and 44 are adapted to 
contact guide 12. When the pallet is in the first 
condition, the forces exerted on guide 12 by 
springs 25 urges guide 12 against bearing surfaces 
34 and 44 which forces in turn cause bearing 
surfaces 32 and 42 to contact frictionally plate 9. 
When the pallet is in the second condition, sur- 
faces 34 and 44 may slide across or along guide 
12 whether or not surfaces 34 and 44 are in con- 
tact with guide 12 during such movement. 

Bearing surfaces 36 and 46 are adapted to 
contact the top surface 28 of guide 12 which is 
preferably a bearing surface. When the pallet is in 
the first condition, surfaces 36 and 46 are prefer- 
ably not In contact with top surface 28 of guide 12. 
When the pallet is in the second condition, sur- 
faces 36 and 46 may be in contact with surface 28 
of guide 12 and are adapted for sliding therealong 
during movement of the support members. 

In the preferred embodiment, guide 12 has a 
T-shaped configuration including a stem area 50 
having a vertical axis, a cross member area 52 
having a horizontal axis attached to stem 50, and a 
pair of protrusions 54 extending from the ends of 
cross member 52, and slide blocks 30 and 40 of 
support members 13 and 15 each have a pair of 
protrusions 31 and 41 that interfit with correspond- 
ing guide protrusions 54. Cross member 52 in- 
cludes top surface 428 opposite stem 50. Protru- 
sions 54 each include bearing surfaces 56 which 
are beveled at an angle relative to the axis of stem 
50 preferably between 0 and 90 • and more prefer- 
ably at about an acute angle of approximately 20 * 
relative to the vertical axis of stem 50. Slide portion 
protrusions 31 and 41 also have bearing surfaces 
38 and 48 which are disposed on opposite sides of 
stem 50 of guide 12 and which may or may not be 
beveled relative to the stem axis. Beveled surfaces 
56 are thus adapted to contact bearing surfaces 34 
and 44 of support members 13 and 15 to hold 
frictionally support members 13 and 15 against 
guide 12 and plate 9 in the first condition. 

To place the pallet in the second condition so 
that the support members 13 and 15 may be 
moved, an external force is applied to each of pins 
21 (or nuts 26 depending upon which element is 
presenting to the release means) sufficient to coun- 



teract the biasing force of springs 25 so that the 
friction between the bearing surfaces of plate 9, 
guide 12 and support member slide portions 30 
and 40 is sufficiently reduc d that support mem- 

5 bers can be manually or automatically pushed 
across and along guide 12 and plate 9 to desired 
locations. Preferably, such an external force is 
equal to the biasing force, although it could be 
slightly greater than or less the biasing force. Thus, 

w when the releasably securing means exerts a force 
of 20 Kg (44 pounds) to hold the guide against the 
support members in the first condition, the release 
means applies a force of 20 Kg (44 pounds) op- 
posite to the biasing force to place the pallet in the 

75 second condition. In the preferred embodiment, the 
pallet and guide are manufactured from metal such 
as steel and the support members are manufac- 
tured from a plastic material such as nylon or delrin 
containing approximately 20% glass. Accordingly, 

20 the forces exerted by the releasably securing 
means and the release menas may be adjusted to 
provide sufficient control over movement of the 
support members without introducing excessive 
wear of the materials in sliding contact. 

25 An external force may be applied by a release 
means as described below or manually using an 
appropriate tool. In the latter regard, a notch (not 
shown) may be provided between one end of guide 
12 and plate 9 for receiving a lever device such as 

30 a crowbar which can be used to pry guide 12 a 
distance away from plate 9 to permit movement of 
support members 13 or 15 manually. 

Slide blocks 30 and 40 of support members 13 
and 15 are mounted on guide 12 with a loose 

35 mechanical fit. The mechanical tolerances are in 
the range of 0.1 to 0.2 mm such that the narrowest 
of the gaps between the surfaces is approximately 
0.1 mm between bearing surfaces 38 and 48 of 
blocks 30 and 40 and the opposite sides of stem 

40 50 of guide 12. This tolerance a permits movement 
of support members 13 and 15 along guide 12, 
more particularly movement guided by stem 50, 
when the pallet is in the second condition without 
derailing the support members. 

45 Referring to FIGS. 9 and 10 , in an alternate 

embodiment the means for releasably securing 
guide 12' to pallet 10* is a combination of a single 
pin 21 \ spring 25', and nut 26' arranged in the 
same manner as described above in connection 

50 with the embodiment depicted in FIGS. 1 - 8 . In 
this alternate embodiment, a means for preventing 
rotation of guide 12 when the pallet is in the 
second condition is provided. For example, a pair 
of locating pins 29 are secured to guide 12', prefer- 

55 ably threadably interconnected, and adapted to 
pass through corresponding bores 29A in plate 9' 
of pallet 10'. Pins 29 are adapted for reciprocation 
in bores 29A and are provided to maintain guide 
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12' properly oriented on pallet 10* when pallet 10' 
is in the second condition. Pin 2V is preferably 
located under the center of mass of guide 12' to 
accommodate better the different torques that sup- 
port members 13' and 15' will exert on pin 21 f as 
the support members are moved along guide 12' 
within their extreme ranges of motion. 

In the preferred embodiment, workpiece 17 is 
suspended over aperture 4 during transport. Ap- 
erture 4 allows the passage of a lifting means 
through the aperture to lift workpiece 17 off pallet 
10 from below to a workstation or off the produc- 
tion line. Workpiece 17 is supported on support 
members 13 and 15 on v-shaped seat members 60 
and 70. 

Referring to FIGS. 1 ,4-5, and 9 , v-shaped 
seat members 60 and 70 are releasably connected 
to arms 14 and 16 of support members 13 and 15. 
V-shaped members 60 and 70 include, in addition 
to the v-shaped seat section for receiving a work- 
piece 17, resilient guide means 64 and 74. Each 
guide means includes a pair of resilient flanges 69 
separated by a space 79. Space 79 is preferably in 
the range of from about 2.0 to about 4.0 mm. 

Support member arms 14 and 16 respectively 
contain cut-out portions (see, e.g., cut-out 72 on 
FIG. 1 ) a receptacle for receiving resilient guide 
means (see guide means 74, FIG. 1 ) of v-shaped 
members 60 and 70. The dimensions of the cut- 
outs are selected so that the resilient guide means 
will be frictionaliy retained in the cut-outs. More 
particularly, the distance between the outermost 
surfaces of a pair of flanges 69 is greater than the 
corresponding dimension of the receptacles. Thus, 
when inserted, paired flanges 69 will be com- 
pressed and frictionaliy retained in the cut-outs. 
Flanges 69 may be further provided with bosses on 
their respective outward side for interfitting with 
corresponding notches in the cut-outs (see, e.g., 
notches 73 in cut-out 72). This will facilitate center- 
ing and retention of v-shaped seat members 60 
and 70 in support members 13 and 15 for precise 
adjustment of the v-shaped seats relative to the 
desired locations of their respective support mem- 
bers. 

One advantage to using v-shaped seat mem- 
bers having resilient guide means frictionaliy inter- 
connected with the support members is that it 
provides for rapid replacement of the v-shaped 
seat members when worn members need to be 
replaced or different seat members are to be used. 
For example, seat members may be of different 
shapes and sizes to accommodate different work- 
piece configurations, such as armature shaft diam- 
eters, shaft lengths, and overall armature dimen- 
sions. The resilient members thus save time and 
money in reducing down time for changing the seat 
members. 



Referring to FIGS. 6 -8 , a release means 100 
is depicted. Release means 100 is adapted for 
contacting the means for releasably securing the 
support members to the pallet to place the pallet in 

5 the second condition. There is preferably one re- 
lease means 100 for each releasable means. 

For example, in the aforementioned preferred 
embodiment of pallet 10 having each means for 
releasably securing the support members to the 

w pallet 10 include spring 25 confined between plate 
9 and nut 26 and around pin 21 to urge the support 
member against plate 9, each release means 00 is 
adapted for contacting one of pin 21 or nut 26 and 
compressing spring 25, thereby conteracting the 

75 biasing force and reducing the forces exerted by 
guide 12 on support members 13 and 15. Thus, 
actuation of release means 100 places pallet 10 in 
the second condition so that the support members 
may be translated. Such a release means 100 is 

20 preferably a linear actuator which may be an air 
cylinder having a pushrod. It is to be understood 
that release means 100 may be associated with (1) 
the pallet conveyor line in that they are stationary 
and the pallets are manipulated into position rela- 

25 tive to the release means, (2) a positioning unit and 
relatively moved into position proximate to the pal- 
let as the pallet and positioning unit are moved into 
engagement (not shown) or (3) each pallet in that it 
is a part of the pallet. 

30 Referring to FIGS. 6 - 8 , positioning unit 11 

includes pushrods 130 and 140 having contact 
surfaces 138 and 148 for respectively contacting 
portions 135 and 145 of support members 13 and 
15, and arms 152 and 162 having contact surfaces 

35 158 and 168 for respectively contacting portions 
154 and 164 of support members 13 and 15 as 
described below. Pushrods 130 and 140 are re- 
spectively connected to air cylinders 134 and 144. 
These cylinders advance and retract the pushrods. 

40 Positioning unit 11 also includes linear mea- 

surement transducers 132 and 142, preferably lin- 
ear potentiometers, which are respectively con- 
nected to pushrods 130 and 140 by brackets 133 
and 143. Thus, as cylinders 134 and 144 advance 

45 and retract pushrods 30 and 140, the distance of 
the pushrods from a predetermined rest position, 
i.e., their outermost position in their range of mo- 
tion, can be monitored and measured using the 
respective linear measurement transducers 132 

so and 1 42. More particularly, the potentiometers pro- 
duce a signal correlated to the amount of extension 
of the potentiometer which signal can be converted 
into a measurement of distance from the rest posi- 
tion. Air cylinders 134 and 144 and linear measure- 

55 ment transducers 132 and 142 are connected to 
frame 105 of the positioning unit. 

Positioning unit 11 also includes arms 152 and 
162 which are suspended from slides 150 and 160, 
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which in turn are mounted on threaded rods 151 
and 161. Rods 151 and 161 are mounted in bear- 
ings 153 and 163 in frame 105 and preferably are 
axially aligned in parallel to each other and to the 
axis of guide 12 of a pallet having support mem- 5 
bers 13 and 15 to be adjusted. Rods 151 and 161 
are connected to drive means 156 and 166 by a 
conventional pulley and belt arrangement 155 and 
165. Drive means 156 and 166 are preferably con- 
ventional DC motors having encoders so that rods w 
151 and 161 can be independently rotated to lo- 
cate arms 152 and 162 precisely at any desired 
location along the axis of rods 151 and 161 respec- 
tively. Preferred motors include the aforementioned 
model R220 manufactured by Parvex. The DC mo- 15 
tors are preferably conventionally controlled by a 
microprocessor. 

In operation, positioning unit 11 is initially at a 
rest condition wherein pushrods 130 and 140 are 
disposed at one end of their extreme range of 20 
motion, preferably as far apart as possible, and 
arms 152 and 162 are disposed at one end of their 
extreme range of motion, preferably as close to- 
gether as possible. A pallet 10 is brought into 
proximity to positioning unit 1 1 . Positioning unit 1 1 25 
is provided with a plurality of rods 110, for exam- 
ple, three rods (only one rod is shown in FIGS. 7 - 
8 ), spaced apart to contact pallet 10. Rods 110 
provide a stop to fix the pallet in the proper loca- 
tion and planar orientation relative to the position- 30 
ing unit for the automatic adjustment operation. 

Once the pallet is in the desired position, cyl- 
inders 134 and 144 are actuated to advance until 
contact surfaces 138 and 148 respectively contact 
the outer portions 135 and 145 of support mem- 35 
bers 13 and 15 of pallet 10. The cylinders provide 
a gas pressure of about 2 to 3 atmospheres to 
advance the contact surfaces to contact the sup- 
port members. It is to be understood that the 
cylinders are independently actuated and the con- 40 
tact surfaces of the pushrods may not contact their 
respective support members simultaneously. When 
contact is made, linear transducer devices 132 and 
142 provide respective signals corresponding to 
the distance of the support members from the rest 45 
position of the corresponding pushrod. These val- 
ues are processed by the microprocessor in order 
to determine the locations of the support members. 
The determined locations are then compared to the 
desired locations for the selected workpiece 1 7 that 50 
is to be supported by the pallet, which workpiece 
specification is separately provided to the micro- 
processor. 

The microprocessor then determines whether 
or not the support members are in the desired 55 
locations. If they are, then the pallet is disengaged 
from the positioning unit and returned to the pro- 
duction conveyor line to receive the selected work- 



piece. If the support members are not in the de- 
sired locations, in the preferred embodiment, re- 
lease means 100 are actuated to place the pallet in 
the second condition by compr ssing springs 25, 
and optionally urging guide 12 away from pallet 
plate 9, and cylinders 134 and 144 are further 
independently actuated to advance pushrods 130 
and 140 to the other end of their respective ex- 
treme ranges of motion, i.e., as close together as 
possible. For this operation, the cylinders provide a 
gas pressure or force of about 5 to about 6 at- 
mospheres to move the support members. 

Thereafter, pushrods 130 and 140 (and asso- 
ciated potentiometer means 132 and 142) are fully 
retracted to their respective rest positions. This 
action translates support members to reference lo- 
cations c and c' where they are maintained in 
position proximate to, if not in contact with, arms 
152 and 162. In this embodiment, each time sup- 
port members are to be adjusted they are first 
translated to the reference locations c and c' which 
corresponds to a minimum distance between sup- 
port members. 

Following moving the support members to ref- 
erence locations c and c\ DC motors 156 and 166 
are driven independently under the control of the 
microprocessor to rotate threaded bars 151 and 
161 to arms 152 and 162 to contact portions 154 
and 164 of support members 13 and 15 and to 
translate the support members in opposite direc- 
tions along guide 12 to their desired locations on 
pallet 10. Once the support members are in the 
desired position, release means 100 are actuated 
to withdraw and release pins 21 or nuts 26 so that 
guide 12 presses support members 13 and 15 
against pallet plate 9 to maintain the support mem- 
bers fixed in place, thereby returning pallet 10 to 
the first condition with the support members in the 
adjusted desired locations. 

In a preferred embodiment, air cylinders 134 
and 144 exert a first force that is less than the 
frictional force holding the support members 13 
and 15 in place when the pallet is in the first 
condition, and a second force that is greater than 
the frictional force, if any, holding the support 
members 13 and 15 to pallet 10 when the pallet is 
in the second condition. 

In a preferred embodiment, each release 
means 100 is operated to raise pin 21 and guide 
12 a distance sufficient to remove the predominant 
frictional force acting on support members 13 and 
15 as a result of the force exerted by spring 25. In 
addition, the tolerances between guide 12 and the 
interior of slide portions 30 and 40 of the support 
members are loose so that the motion of guide 12 
is substantially confined within portions 30 and 40. 
Thus, the distance that the guide is raised is pref- 
erably not so gr at that (1) the top of guide 12 
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contacts the support members or (2) the guide 
raises support members 13 and 15, more particu- 
larly bearing surfaces 32 and 42, an appreciable 
distance from plate 9 for example, less than ap- 
proximately 3mm. This distance is preferably mini- 
mized so that any waste materials found in the 
environment of an armature machining production 
line does not become interposed between the sup- 
port members and the pallet, and so that move- 
ment of the support members along the guide will 
push any such waste materials out of the way. 

Pallet 10 may include an aperture adapted to 
permit a piston type lifting device for lifting work- 
piece 17 from pallet 10 to a workstation, and then 
to lower the workpiece back to its rest position for 
transport. Alternately, the workstation may include 
gripper means for grasping the workpiece from 
above to transfer the workpiece to and from the 
workstation. 

One skilled in the art will appreciate that the 
present invention can be practiced by other than 
the described embodiments, which are presented 
for purposes of illustration and not of limitation, and 
the present invention is limited only by the claims 
which follow. 

Claims 

1. A pallet (10) for carrying a workpiece (17) 
having selected dimensions in a pallet con- 
veyor line comprising: 

a plate (9) having a first surface and a 
second surface; 

an elongated guide member (12); 

first and second support members (13, 
15) for supporting the selected workpiece, said 
first and second support members being 
mounted for movement along said guide mem- 
ber; the device being characterised in that: 
said guide member (12) is releasably secured 
to said pallet to secure said support members 
(13, 15) at positions corresponding to said se- 
lected dimensions; and 

each of said first and second support members 
has a first bearing surface (32, 42) for contact- 
ing the first surface of the pallet and a second 
bearing surface (34, 44) so that the second 
bearing surface is disposed between said re- 
leasable guide member (12) and the first sur- 
face of the pallet and the first bearing surface 
(32, 42) is disposed proximate to the first pallet 
surface; and in that 
the pallet further comprises: 
means (21,25,26,100) for releasably securing 
the guide member (12) to said pallet, compris- 
ing first means (25) for exerting a first force to 
urge the first bearing surface (32, 42) of the 
support members in contact with the first pallet 
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surface to secure frictionally the support mem- 
bers to the pallet; said means (21, 25, 26, 100) 
for releasably securing the guide members 
(12) to the pallet further comprising second 
5 means (100) for exerting a second force ap- 

plied to counteract the first force to translate 
the first (32, 42) and second (34, 44) bearing 
surfaces relative to the guide member (12) and 
the first surface of the pallet. 

10 

2. The pallet of claim 1 wherein the guide further 
comprises an elongated plow (54) extending 
along and from the guide to contact the sec- 
ond bearing surfaces of the first and second 

75 support members (13, 15) when said first 

means (25) exerts said first force. 

3. The pallet of claim 1 wherein the guide (12) 
further comprises an elongated member hav- 

20 ing a T-shaped cross section including a stem 

(50) and a cross member (52), each of the first 
and second support members further com- 
prises an aperture, said second bearing sur- 
face (34, 44) being inside the aperture, the first 

25 and second support members (13, 15) being 

mounted to for movement along the guide so 
that the guide cross member section (52) is 
disposed inside the support member apertures 
whereby, when said first means (25) exerts 

30 said first force, the cross member section con- 

tacts the second bearing surface (34, 44) of 
the support members to urge the first bearing 
surface (32, 42) of the support members in 
contact with the first pallet surface to secure 

35 frictionally the support members to the pallet. 

4. The pallet of claim 3 wherein the cross mem- 
ber section (22) has an axis and further com- 
prises a first end and a second end, each of 

40 the first and second cross member ends hav- 

ing protrusions (54) including a third bearing 
surface (56) at an acute angle in the range of 
from about 60 to about 80 degree relative to 
the axis of the cross member section (52), said 

45 third bearing surfaces (56) being adapted for 

contacting the support members to secure fric- 
tionally the support members to the guide (12) 
and the first pallet surface. 

50 5. The pallet of claim 1 wherein said first means 
(25) comprise a spring member (25) connect- 
ing the guide and the pallet; and said second 
means (100) for exerting a second force com- 
prise a linear actuator means. 

55 

6. The pallet of claim 5 wherein the pallet further 
comprises an aperture (22) extending through 
the first and second pallet surfaces and 
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wherein said first means (25) of said releasably 
securing means further comprise a pin (21) 
and a cap (26), the pin passing through the 
aperture in the plate and having a first nd 
attached to the stem (50) of the guide and a 
second end extending beyond the second 
plate surface, the cap (26) being attached to 
the second end of the pin (21) so that the 
spring member (25) exerts the first force be- 
tween the cap and the second surface of the 
pallet. 

7. The pallet of claim 6 wherein the pin (21) is 
further adapted for reciprocation in the pallet 
aperture (22) in response to the second force, 
said reciprocation moving the guide relative to 
said first plate surface. 

8- The pallet of claim 7 wherein the spring mem- 
ber (25) is a discoidal spring surrounding the 
pin (21), the second end of the pin is threaded, 
and the cap (26) further comprises a nut 
wherein the first force exerted by the spring 
may be selected by rotating the nut on the 
second end. 

9. The pallet of claim 8 wherein the pallet further 
comprises means (29) for preventing the guide 
from rotating about the pin (21) when the se- 
curing means is in the second condition. 

10. The pallet of claim 1 wherein said guide (12) is 
provided with two opposite ends each having a 
respective releasably securing means. 

11. The pallet of claim 1 wherein each of the first 
and second support members further com- 
prises respective first and second receptacles 
(64, 74), each receptacle having a depth and 
width, the apparatus further comprising a first 
seat member and a second seat member (60, 
70) for carrying the selected workpiece there- 
between, the members being adapted to inter- 
fit frictionaliy in the respective receptacles. 

12. The pallet of claim 11 wherein each of the 
members further comprises a first and a sec- 
ond flange (69) extending generally in parallel 
and in superposition from the seat, the flanges 
being paired and having inner surface and 
outer surfaces, each pair of said first and sec- 
ond flanges being separated by a space (79), 
resilient, and having outer surface spaced 
apart a distance that is greater than the width 
of the receptacle so that inserting the flanges 
into the receptacle provides a frictional fit. 



13. The pallet of claim 12 wherein each of said 
outer flange surfaces further comprise a boss 
and wherein each of said receptacles further 
comprise a notch whereby the flange bosses 
5 interfit with a receptacle notch (73) to fit prop- 

erly the seat members. 

Patentanspruche 

w 1. Palette (10) zum Tragen eines Werkstuckes 
(17), das ausgewahlte Abmessungen aufweist, 
in einer Palettenbeforderungslinie, umfassend: 
eine Platte (9), die eine erste Oberflache und 
eine zweite Oberflache aufweist; 

75 ein LangsfUhrungsbauteil (12); 

erste und zweite Halteelemente (13, 15) zum 
Halten des ausgewahlten Werkstuckes, wobei 
die ersten und zweiten Halteelemente zum Be- 
wegen entlang des Langsfuhrungsbauteiles be- 

20 festigt sind; 

die Vorrichtung ist dadurch gekennzeichnet, 
daB: 

das LangsfUhrungsbauteil (12) losbar auf der 
Palette befestigt ist, urn die Halteelemente (13, 

25 15) an Positionen zu befestigen, die den aus- 

gewahlten Abmessungen entsprechen; und je- 
des sowohl das erste als auch das zweite 
Halteelement weist eine erste Tragflache (32, 
42) auf, urn die erste Oberflache der Palette zu 

30 berUhren, und weist eine zweite Tragflache 

(34, 44) auf, so daB die zweite Tragflache 
zwischen dem losbaren LangsfUhrungsbauteil 
(12) und der ersten Oberflache der Palette 
angeordnet ist und die erste Tragflache (32, 

35 42) in der Nahe der ersten Palettenoberflache 

angeordnet ist; und daB die Palette desweite- 
ren umfaBt: 

Einrichtungen (21, 25, 26, 100) zum losbaren 
Befestigen des LangsfUhrungsbauteiles (12) 

40 auf der Palette, umfassend eine erste Einrich- 

tung (25) zum AusUben einer ersten Kraft, urn 
die ersten Tragfiachen (32, 42) der Halteele- 
mente in Kontakt mit der ersten Oberflache der 
Palette zu zwingen, urn die Halteelemente auf 

45 der Palette mit einer reibschlussigen Verbin- 

dung zu befestigen; die Einrichtungen (21, 25, 
26, 100) zum losbaren Befestigen des Langs- 
fuhrungsbauteiles (12) auf der Palette umfas- 
sen desweiteren eine zweite Einrichtung (100) 

so zum Ausuben einer zweiten Kraft, die zum 

Kompensieren der ersten Kraft ausgeubt wird, 
urn die ersten Tragfiachen (32, 42) und die 
zweiten Tragfiachen (34, 44) relativ zum 
LangsfUhrungsbauteil (12) und zur ersten 

55 Oberflache der Palette zu verschieben. 

2. Palette nach Anspruch 1, bei der das Langs- 
fUhrungsbauteil desweiteren einen Langsab- 
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streifer (54) umfaBt, der sich entlang und vom 
LMngsfUhrungsbauteil ausgehend erstreckt, urn 
die zweiten Tragflachen der ersten und zwei- 
ten Halteelemente (13, 15) zu berUhren, wenn 
die erste Einrichtung (25) die erste Kraft aus- 
Ubt. 

3. Palette nach Anspruch 1, bei der das Langs- 
fuhrungsbauteil (12) desweiteren ein Langsele- 
ment umfaBt, das einen T-f5rmigen Quer- 
schnitt aufweist, der einen Steg (50) und einen 
Querflansch (52) beinhaltet, wobei jede der er- 
sten und zweiten Halteelemente desweiteren 
eine Offnung umfassen, wobei die zweiten 
Tragfla'chen (34, 44) sich innerhaib der Off- 
nung befinden, an denen die ersten und zwei- 
ten Halteelemente (13, 15) zur Bewegung ent- 
lang des LangsfUhrungsbauteiles befestigt 
sind, so daB der Querflansch (52) des Langs- 
fGhrungsbauteiles innerhaib der Aufnahmen 
der Halteelementoffnungen angeordnet ist, wo- 
durch, wenn die erste Einrichtung (25) die er- 
ste Kraft ausUbt, der Querflansch die zweiten 
TragflSchen (34, 44) der Halteelemente be- 
rUhrt, urn einen Kontakt der ersten Tragflachen 
(32, 42) der Halteelemente mit der ersten 
Oberflache der Palette zu erzwingen, urn die 
Halteelemente auf der Palette mittels einer 
reibschlUssigen Verbindung zu befestigen. 

4. Palette nach Anspruch 3, bei der der Quer- 
flansch (52) eine Achse aufweist und desweite- 
ren ein erstes Ende und ein zweites Ende 
umfaBt, wobei jedes der ersten und zweiten 
Querflanschenden Vorsprlinge (54) aufweist, 
die eine dritte Tragflache (56) beinhalten, die 
in einem spitzen Winkel im Bereich von unge- 
fShr 60 bis 80 Grad relativ zur Achse des 
Querflansches (52) liegt, wobei die dritte Trag- 
flache (56) zum BerUhren der Halteelemente 
eingesetzt wird, urn die Halteelemente auf dem 
Langsfuhrungsbauteil (12) und der ersten 
Oberflache der Palette zu befestigen. 

5. Palette nach Anspruch 1, bei der die erste 
Einrichtung (25) ein Federelement (25) umfaBt, 
das das Langsfuhrungsbauteil und die Palette 
verbindet; und bei der die zweite Einrichtung 
(100) zum Ausuben einer zweiten Kraft eine 
Schubantriebseinrichtung umfafit. 

6. Palette nach Anspruch 5, bei der die Palette 
desweiteren eine Offnung (22) umfaBt, die die 
erste und zweite Oberflache der Palette durch- 
dringt und bei der die erste Einrichtung (25) 
der ISsbaren Befestigungseinrichtungen des- 
weiteren einen Stift (21) und eine VerschluB- 
deckel (26) umfaBt, wobei der Stift durch die 



Offnung in der Platte hindurchpaBt und ein 
erstes Ende aufweist, das an dem Steg (50) 
des LangsfGhrungsbauteiles angebracht ist, 
und ein zweites Ende aufweist, das sich Uber 

5 die zweite Oberflache der Platte hinausgehend 

erstreckt, wobei der VerschluBdeckel (26) an 
dem zweiten Ende des Stiftes (21) angebracht 
ist, so daB das Federelement (25) die erste 
Kraft zwischen dem VerschluBdeckel und der 

10 zweiten OberflSche der Palette ausUbt. 

7. Palette nach Anspruch 6, bei der der Stift (21) 
desweiteren zum Hin- und Herbewegen inner- 
haib der Offnung (22) der Palette als Reaktion 
75 auf die zweite Kraft eingesetzt wird, wobei die 

Hin- und Herbewegung das Langsfuhrungsbau- 
teil relativ zur ersten Oberflache der Platte 
bewegt. 

20 8. Palette nach Anspruch 7, bei der das Feder- 
element (25) eine Scheibenfeder ist, die den 
Stift (21) umringt, wobei das zweite Ende des 
Stiftes mit Gewinde versehen ist und bei der 
der VerschluBdeckel (26) desweiteren eine 

25 Mutter umfaBt, bei der die erste Kraft, die 

durch die Feder ausgeUbt wird, durch Drehen 
der Mutter am zweiten Ende eingestellt werden 
kann. 

30 9. Palette nach Anspruch 8, bei der diese deswei- 
teren eine Einrichtung (29) umfafit, die das 
Langsfuhrungsbauteil davon abhalt, sich um 
den Stift (21) zu drehen, wenn sich das Befe- 
stigungsmittel im zweiten Zustand befindet. 

35 

10. Palette nach Anspruch 1, bei der das Langs- 
fuhrungsbauteil (12) mit zwei gegenuberliegen- 
den Enden versehen ist, von denen jedes ein 
entsprechend losbares Befestigungsmittel auf- 

40 weist. 

11. Palette nach Anspruch 1, bei der jedes der 
ersten und zweiten Halteelemente desweiteren 
entsprechende erste und zweite Aufnahmen 

45 (64, 74) umfaBt, wobei jede Aufnahme eine 

Tiefe und Breite aufweist; die Vorrichtung um- 
faBt desweiteren ein erstes Lagerelement und 
ein zweites Lagerelement (60, 70),um das aus- 
gewahlte WerkstUck dazwischen zu tragen, 

50 wobei die Lagerelemente so angepafit sind, 

daB sie in die jeweiligen Aufnahmen mit Reib- 
schluB hineinpassen. 

12. Palette nach Anspruch 11, bei der jedes der 
55 Lagerelemente einen ersten und einen zweiten 

Flansch (69) umfaBt, der sich im wesentlichen 
parallel und in Ubereinanderlagerung vom La- 
gerelement erstreckt, wobei die Flansche paar- 
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weise angeordnet sind und eine innere und 
auGere Oberflache aufweisen, wobei jedes 
Paar der ersten und zweiten Flansche durch 
einen Zwischenraum (79) voneinander getrennt 
sind, elastisch sind und eine auBere Flache 5 
aufweisen, die in einem Abstand davon ent- 
fernt angeordnet ist, der grQBer ist, als die 
Breite der Aufnahme, so dafl ein Einsetzen der 
Flansche in die Aufnahme eine reibschllissige 
Passung gewShrleistet. 10 

13. Palette nach Anspruch 12, bei der jede der 
auBeren Flanschoberflachen desweiteren einen 
Vorsprung umfaBt und bei der jede der Auf- 
nahmen desweiteren eine Kerbe umfaBt, wobei is 
die FlanschvorsprUnge in eine Aufnahmekerbe 
(73) passen, urn die Lagerelemente genau ein- 
zupassen. 

Revendlcations 20 

1. Palette (10) pour le transport d'une piece h 
travailler (17) pr^sentant des dimensions selec- 
tionnSes dans une ligne de convoyage de pa- 
lettes, comprenant : 25 

- une plaque (9) presentant une premiere 
surface et une deuxieme surface ; 

- un element de guidage allonge (12) ; 

- des premier et deuxieme elements de 
support (13, 15) pour supporter la piece 30 
k travailler s6lectionn6e, lesdits premier 

et deuxieme Elements de support etant 
months pour se d^placer le long dudit 
element de guidage ; la palette etant 
caracterisee en ce que : 35 
ledit element de guidage (1 2) est fixe de 
fagon separable a ladite palette pour 
fixer lesdits elements de support (13, 15) 
a des positions correspondant auxdites 
dimensions seMectionnees; et 40 
chacun desdits premier et deuxieme ele- 
ments de support pr^sente une premiere 
surface d'appui (32, 42) pour rentrer en 
contact avec la premiere surface de la 
palette et une deuxieme surface d'appui 45 
(34, 44), agencees de telle sorte que la 
deuxieme surface d'appui soit disposed 
entre ledit Element de guidage separable 
(12) et la premiere surface de la palette, 
et que ia premiere surface d'appui (32, 50 
42) soit disposed au voisinage de la pre- 
miere surface de la palette ; et en ce que 
ladite palette comprend en outre : 

- des moyens (21, 25, 26, 100)pour fixer 

de fagon separable Telement de guidage 55 
(12) & ladite palette, comprenant des 
premiers moyens (25) pour exercer une 
premiere force pour pousser la premiere 



surface d'appui (32, 42) des elements de 
support en contact avec la premiere sur- 
face de palette, pour fixer par frottement 
les elements de support & la palette ; 
- lesdits moyens (21, 25, 26, 100 ) pour 
fixer de fagon separable reiement de 
support (12) & la palette comprennant en 
outre des deuxiemes moyens (100) pour 
exercer une deuxieme force appliquee 
pour contrebalancer ia premiere force 
afin de dSplacer par translation les pre- 
mieres (32, 42) et deuxiemes (34, 44) 
surfaces d'appui par rapport & Telement 
de guidage (12) et a la premiere surface 
de la palette. 

2. Palette selon la revendication 1, dans laquelle 
le guide comprend en outre une languette al- 
longee (54) s'etendant le long du guide et h 
partir de celui-ci pour etre en contact avec les 
deuxiemes surfaces d'appui des premier et 
deuxieme elements de support (13, 15) lors- 
que lesdits premiers moyens (25) exercent la- 
dite premiere force. 

3. Palette selon la revendication 1, dans laquelle 
le guide (12) comprend en outre un element 
allonge presentant une section transversale en 
forme de T comprenant un corps (50) et un 
element transversal (52), chacun des premier 
et deuxieme elements de support comprenant 
en outre une ouverture, ladite deuxieme surfa- 
ce d'appui (34, 44) se trouvant & I'inteVieur de 
I'ouverture associ^e, les premier et deuxieme 
elements de support (13, 15) etant montes 
pour se deplacer le long du guide de telle 
sorte que la section de Telement transversal 
du guide (52) soit disposed k I'inteVieur des 
ouvertures des elements de support, si bien 
que, lorsque lesdits premiers moyens (25) 
exercent ladite premiere force, la section de 
reiement transversal est en contact avec la 
deuxieme surface d'appui (34, 44) des ele- 
ments de support pour pousser la premiere 
surface d'appui (32, 42) des elements de sup- 
port en contact avec la premiere surface de 
palette pour fixer par frottement les elements 
de support a la palette. 

4. Palette selon la revendication 3, dans laquelle 
la section de reiement transversal (22) pr£sen- 
te un axe, et comprend en outre une premiere 
extr£mite et une deuxieme extremity, chacune 
des premiere et deuxieme extremes de- 
ment transversal presentant des saillies (54) 
comprenant une troisieme surface d'appui (56) 
faisant un angle aigu, situe dans une plage 
allant de environ 60 & environ 80 degres, avec 
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I'axe de la section de lament transversal 
(52), lesdites troisi&mes surfaces d'appui (56) 
etant agencees pour etre en contact avec les 
elements de support pour fixer par frottement 
les elements de support au guide (12) et a la 
premiere surface de palette. 

5. Palette selon la revendication 1, dans laquelie 
lesdits premiers moyens (25) comprennent un 
element ressort (25) reliant le guide et la palet- 
te ; et lesdits deuxfemes moyens (100) pour 
exercer une deuxieme force comprennent des 
moyens d'actionnement de type lin£aire. 

6. Palette selon la revendication 5, dans laquelie 
la palette comprend en outre un orifice (22) 
s'etendant a travers les premiere et deuxieme 
surfaces de palette, et dans laquelie lesdits 
premiers moyens (25) desdits moyens de fixa- 
tion separable comprennent en outre une bro- 
che (21) et un culot (26), la broche passant a 
travers I'orifice de la plaque et presentant une 
premiere extremity fixee au corps (50) du gui- 
de et une deuxieme extremite s'etendant au- 
dela de la deuxieme surface de la plaque, le 
culot (26) etant fixe a la deuxieme extremity de 
la broche (21) de telle sorte que I'element 
ressort (25) exerce la premiere force entre le 
culot et la deuxieme surface de la palette. 

7. Palette selon la revendication 6, dans laquelie 
la broche (21) est en outre adaptee pour avoir 
un mouvement de va-et-vient dans I'orifice de 
palette (22) en r6ponse a la deuxieme force, 
ledit mouvement de va-et-vient deplagant le 
guide par rapport a ladite premiere surface de 
plaque. 

8. Palette selon la revendication 7, dans laquelie 
I'6l6ment ressort (25) est un ressort discoTdal 
entourant la broche (21), la deuxieme extremite 
de la broche est filetee, et le culot (26) com- 
prend en outre un ecrou dans lequel la premie- 
re force exercee par le ressort peut etre regime 
par rotation de l'£crou sur la deuxieme exte- 
rn ite. 



11. Palette selon la revendication 1, dans laquelie 
chacun des premier et deuxieme elements de 
support comprend en outre des premier et 
deuxieme receptacles respectifs (64, 74), cha- 

5 que receptacle ayant une profondeur et une 

largeur, ladite palette comprenant en outre un 
premier element de logement et un deuxieme 
element de logement (60, 70) pour transporter 
la piece a travailler selectionnee entre eux, les 

w elements etant adapts pour s'ins^rer en frot- 

tement dans les receptacles respectifs. 

12. Palette selon la revendication 11, dans laquelie 
chacun des elements comprend en outre un 

75 premier et un deuxieme flasques (69) s'£ten- 

dant en paralieie de fag on generate, en etant 
superposes au logement, lesdits flasques etant 
apparies et presentant une surface interne et 
des surfaces externes, chaque paire de pre- 

20 mier et deuxieme flasques etant separee par 

un espace (79), variable, presentant une surfa- 
ce externe espacee Tune de I'autre d'une dis- 
tance qui est superieure a la largeur du recep- 
tacle de sorte que Pinsertion des flasques dans 

25 le receptacle provoque une adaptation par frot- 

tement. 

13. Palette selon la revendication 12, dans laquelie 
chacune des surfaces externes de flasque 

30 comprend en outre un bossage, et dans la- 

quelie chacun des receptacles comprend en 
outre une encoche, de sorte que les bossages 
des flasques s'adaptent mutuellement avec 
une encoche du receptacle (73) pour s'adapter 

35 exactement aux elements de logement. 
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9. Palette selon la revendication 8, dans laquelie 
la palette comprend en outre des moyens (29) 
pour empecher le guide de tourner autour de 50 
la broche (21) lorsque les moyens de fixation 
sont dans le deuxieme etat. 



10. Palette selon la revendication 1, dans laquelie 

ledit guide (12) est muni de deux extremites 55 
opposees presentant chacune des moyens de 
fixation separable respectifs. 
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FIG A 
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FIG. 5 A 
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FIG. 8 
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